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Fig. 3
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Fig. 6



U.S. Patent May 3, 2016 Sheet 8 of 12 US 9,330,857 B2




U.S. Patent May 3, 2016 Sheet 9 of 12 US 9,330,857 B2

Fig. 7
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SWITCH AND SWITCH OPERATOR
ASSEMBLY WITH SAFETY MECHANISM

TECHNICAL FIELD

The present disclosure relates generally to mechanically
actuated switches and, more particularly, such switches gen-
erally designed to be located remote from equipment to be
energized. The switch operator assembly is particularly
adapted but not limited to foot actuation. The switch operator
assembly is integrated with a safety mechanism for virtually
eliminating the problem of accidental actuation, especially in
environments such as found with domestic or commercial
food processing equipment and/or garbage disposal units.
The switching assembly and safety mechanism is, of course,
capable of being utilized in broader fields such as general
industrial use.

BACKGROUND INFORMATION

Although proposals have been made for the use of remote
foot operated switches for domestic, commercial and indus-
trial settings, a particular problem arises in the case of foot
switches which are designed to be located in positions hidden
from view. Such use arises, for instance, with switches
located in “toe kick™ spaces commonly found beneath kitchen
or bathroom sink cabinets. Accidental or inadvertent switch
actuation presents serious safety issues with these installa-
tions. Such areas are usually high activity areas and the switch
is more or less hidden from view in the “toe kick” area of a
cabinet. Prior attempts at foot operated switches in these
environments are prone to accidental activation by a simple
horizontal or vertical motion by, for instance, a broom, child,
vacuum cleaner or the foot of a person standing by the toe kick
area.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of the switch, switch operator
and safety mechanism installed in a baseboard toe kick area
with the switch operator in a first unactuated position;

FIG. 2 is a front elevational view of the installed switch,
switch operator and safety mechanism of FIG. 1;

FIG. 3 is a perspective view of the switch, switch operator
and safety mechanism of FIG. 1;

FIG. 3A is a cross sectional view taken along lines A-A of
FIG. 3,

FIG. 3B is a cross sectional view taken along lines B-B of
FIG. 3 showing the safety mechanism in the blocking posi-
tion;

FIG. 3C is a cross sectional view taken along lines C-C of
FIG. 3 A showing the switch operator in the unactuated posi-
tion;

FIG. 4 is a perspective view of the switch, switch operator
and safety mechanism installed in a baseboard toe kick area in
a second position with the switch operator in the unactuated
position and the safety mechanism in the switch operator
release position;

FIG. 5 is a front elevational view of the installed switch,
switch operator and safety mechanism of FIG. 4;

FIG. 6 is a perspective view of the switch, switch operator
and safety mechanism of FIG. 5;

FIG. 6A is a cross sectional view taken along lines A-A of
FIG. 6;

FIG. 6B is a cross sectional view taken along lines B-B of
FIG. 6A,;
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FIG. 6C is a cross sectional view taken along lines C-C of
FIG. 6A,;

FIG. 7 is a perspective view of the switch, switch operator
and safety mechanism installed in a baseboard toe kick area in
a third position with the switch operator in the actuated posi-
tion and the safety mechanism in the switch operator release
position;

FIG. 8 is a front elevational view of the installed switch,
switch operator and safety mechanism assembly of FIG. 7;

FIG. 9 is a perspective view of the installed switch, switch
operator and safety mechanism of FIG. 8;

FIG. 9A is a cross sectional view taken along lines A-A of
FIG. 9;

FIG. 9B is a cross sectional view taken along lines B-B of
FIG. 9A;

FIG. 9C is a cross sectional view taken along lines C-C of
FIG. 9A

DETAILED DESCRIPTION

The presently disclosed switching assembly requires a
deliberate multi-step, multi-directional foot movement for
actuation, thus eliminating safety hazards. The safety switch
assembly of the present disclosure is illustrated as it applies to
a foot switch designed to be located in what is commonly
referred to as the “toe kick” space of a kitchen or bathroom
sink cabinet or other recess or overhang which is normally an
area of high foot activity. In this embodiment, a switch and
switch operator housing is secured to a baseboard surface
beneath the overhang or protruding front surface of a cabinet
housing. The switch and switch operator housing provides a
pivotal mounting for a horizontal switch operator plate hav-
ing a switch contact arm designed to actuate an electrical
switch to the “on” position when the plate is moved or pivoted
upwardly by the user’s toe. In order to prevent unintended
pivoting of the switch operator plate, a normally downwardly
extending blocking arm is mounted on the operator plate for
pivoting about a horizontal axis in the present embodiment.
The blocking arm blocks pivoting of the operator plate until
the blocking arm is moved in an upward direction by hori-
zontal movement of the user’s foot or toe to a position against
the operator plate. The operator plate is thus freed to be
operated vertically about its horizontal pivotal mounting by
the user’s foot or toe so as to activate the switch contact arm.
The switch and switch operator housing is also provided with
a downwardly extending vertical stop surface for limiting the
foot movement in the horizontal direction.

The switch and switch operator assembly thus has three
distinct positions: the first with the downwardly extending
operator plate blocking arm in the vertical position and the
electrical switch in the normally “off” position; the second,
with the blocking arm being moved to the horizontal position
into contact with the outer surface of the switch operator
plate, the electrical switch remaining in the “oft” position;
and the third, with the operator plate pivoted by movement or
lift of the user’s toe to the raised position causing a switch
contact arm to move the switch to the closed or “on” position.
In the illustrated embodiment, the switch contact arm may
include a leaf spring which serves to aid the return of the
operator plate to the lower or unactuated position and the
blocking arm may be caused to return to its vertical blocking
position by spring means once the user’s toe is removed from
the switching assembly housing area. The blocking arm and
operator plate may also be simply returned to the original
unactuated position by gravity upon removal of the user’s
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foot. A timing action may open the switch or the same action
described may, of course, be used to return an on-oft switch to
the “oft” position.

Referring to FIGS. 1, 4 and 7 the “toe kick” space or area is
indicated generally at 1 and, in the present embodiment, is
defined by a cabinet structure indicated generally at 2 which
includes the doors or other wall structure 3 and a bottom wall
4. The cabinet structure is normally spaced from the floor 6 by
a baseboard support structure or the like 7 spaced inwardly
from the face of the doors or wall surface 3 so as to form the
recessed toe kick area. The switch and switch operator assem-
bly 8 with its housing 9 being secured to the baseboard 7 by
screw fasteners or the like 11 and placed at an appropriate
position on the baseboard 7 so as to permit operation by the
user’s foot 12.

As best viewed in FIGS. 3 and 3 A, the switch and switch
operator housing 9 includes a back wall 13 for mounting
against the baseboard 7 as previously described and a front
wall 14 spaced forwardly therefrom. A planar top wall 16
extends between the walls 13 and 14 with a first end/bottom
wall 17 and a second end wall 18 serving to form a closed
housing for mounting the switch, switch operator and safety
mechanism as will presently be described. As illustrated in
the drawings, the wall 17 may be curved downwardly from
the top wall 16 to serve as a guide for the initial horizontal
movement of the user’s foot. The end wall 18 will include a
vertically downwardly extending fixed stop 19 so as to limit
horizontal sideways movement of the user’s foot during
switch actuation as will presently be described. The structural
detail of the housing may be varied depending on the particu-
lar installation and may be made from molded plastic or other
suitable material.

As aforementioned, in the initial or unactuated condition,
the switch operator™ plate is in the horizontal position and the
operator plate blocking arm is in the vertical position as
illustrated in FIGS. 1 and 2. Referring to FIGS. 3A-3C, the
switch unit 21 may be securely mounted within the housing 9
on the back wall 13. The switch 21 may comprise any number
of available electrical switches and, in the present disclosure,
may include a depressable button or plunger 22 which will be
spring biased between the on and off positions. It will be
understood, however, that other types or designs of switches
as, for instance, with timer features or the like may be adapted
by one skilled in the art may be adapted for use with the
disclosed structures. In the present disclosed embodiment,
the switch unit 21 is provided with a leaf spring assist member
23 attached to its top surface and overlying the switch button
22 for a purpose to be described.

As shown most clearly in FIGS. 2-3C, a switch operator
plate 24 is horizontally disposed and mounted on the housing
9 on a horizontal axis 26 along the back wall 13 as indicated
most clearly in FIGS. 3A-3C. The switch operator plate 24 is
provided with a switch contact arm 27 projecting from its rear
face into the housing 9 with its terminal end 28 overlying the
leaf spring 23. The operator plate 24 is in the initial unactu-
ated position as shown in FIGS. 3A-3C where it may be
allowed to drop by gravity and may be limited by any suitable
stop means on the housing 9 (not shown). Movement of the
plate 24 to this position may be assisted by the bias of the leaf
spring 23 or, without the spring 23, by the switch plunger 22
in alternate designs. It would also be possible to return the
plate 24 to the horizontal position after actuation by other
spring bias means well within the skill of an artisan. With this
arrangement, the switch operator plate, when released, may
be raised to the switch actuation position by the user’s toe as
will presently be described in detail.
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The safety feature of the foot switch of the present disclo-
sure is provided by a safety mechanism which includes a
switch operator blocking arm 29. The arm 29 is typically
mounted on the switch operator plate 24 on a pivotal axis 31
which extends at right angles to the pivotal axis 26 of the
operator plate. When the switching assembly is in the initial
“oft” position as shown in FIGS. 1-3C the blocker arm
assumes a vertical orientation at right angles to the switch
operator plate 24. The arm 29 is provided with an extension
32 as shown in FIG. 3A. The blocking arm is held in the
vertical unactuated position by means of the tension spring 33
connected between the extension 32 and the switch operator
plate. Suitable stop means (not shown) may be provided on
the operator plate to limit the arm 29 to the vertical position.
The terminal end of the extension 32 is designed to contact a
bearing surface 34 which, in the present disclosed embodi-
ment, comprises a raised surface on the inner bottom wall of
the housing 9. The blocking arm 29 when in the vertical
position shown in FIGS. 3A-3C thus prevents pivoting or
lifting of the switch operator plate 24 in the clockwise direc-
tion viewed in FIGS. 38 and 3C. In order for the switch
contact arm 27 to depress the leaf spring 23 and switch
plunger 22, the blocking arm 29 must first be rotated coun-
terclockwise about its pivot 31 to a substantially horizontal
position by the user’s foot. The operator plate 24 must then be
raised and pivoted about its axis 26 by the user’s toe. Without
these two distinct horizontal and vertical movement of the
user’s foot and toe the switch cannot be moved to the closed
position. Insertion of the user’s foot beneath operator plate 24
is impossible without first rotating the blocker arm 29.

FIGS. 1-3C illustrate the initial unactuated position of the
safety switch mechanism. In this position, the operator plate
24 is in its normal substantially horizontal position and the
blocking arm 29 is in the vertical position shown such that the
user’s foot, guided by the curved wall surface 17 if necessary,
may be placed with the toe beneath the housing 9 in prepara-
tion for moving the blocker arm 29 in a horizontal direction.
The switch contact arm 27 on the plate 24 has, at this position,
not yet depressed the leaf spring 23.

The second position of operation is illustrated in FIGS.
5-6C wherein the user’s foot has been moved sideways or
horizontally so as to rotate the blocking arm 29 about its pivot
31 to a position against the surface of the operator plate 24
against the bias of spring 33. The switch contactarm 27 in this
position is not yet depressing the leaf spring 23 and switch
plunger 22. At this point, the user’s toe will be slightly
elevated above the floor 6 and restrained from further side-
ways movement by the vertical stop 19 of the switch housing.

The third or actuated position of the switching assembly is
shown in FIGS. 7-9C. Once the blocker arm 29 has been
pivoted upwardly with the extended end 32 being moved
away from the surface of the raised portion 34, the operator
plate 24 may be rotated upwardly about its axis 26 to bring the
contact arm 27 inwardly with its terminal end 28 now
depressing the leaf spring 23 and switch plunger 22, moving
the switch to the “on” position. When the user’s toe is
removed, the operator plate 24 is allowed to return, in this
embodiment assisted by the leaf spring 23, to its original
horizontal position and the blocking arm 29 is moved or
rotated by action of the tension spring 33 to its initial vertical
position with extended end 32 in contact with surface 34,
blocking any further rotation of the switch operator arm 24 as
shown in FIGS. 1-3C.

Although the present embodiments have been described in
considerable detail with reference to certain structural details
and configurations, other embodiments are possible. For
instance, variations may be made in the structural details of
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the housing assembly so as to accommodate various switch
designs, modifications may be made in the actual switch
contact members and various modifications are also possible
in the configuration of various stop surfaces and spring bias
means without departing from scope and content of the inven-
tive concepts disclosed.

I claim:

1. A switch and switch operator assembly mountable

beneath an upper surface of a recessed area, comprising:

a housing, the housing having rear and top walls joined to
a front wall, the front wall having a lower edge posi-
tioned below the level of the top wall;

an end wall joined to the rear, top and front walls, the end
wall having a lower edge that depends below the level of
the lower edge of the front wall;

a switch operator plate pivotably connected to the housing
along a horizontal axis parallel to the plane of the rear
wall;

a switch operable in response to the upward, pivotal move-
ment of the switch operator plate;

a blocking arm pivotably mounted to the switch operator
plate along a horizontal axis perpendicular to the rear
wall of the housing, the blocking arm being mounted to
block upward pivoting of the switch operator plate when
the blocking arm is in a vertical position and to unblock
such pivotal movement of the switch operator plate
when the blocking arm is in a horizontal position;
whereby a first, lateral movement against the blocking
arm and a subsequent vertical movement against the
switch actuator plate is necessary to activate the switch.

2. The switch and switch operator assembly of claim 1

further comprising:

a first biasing member for biasing the blocking arm into a
vertical position.

3. The switch and switch operator assembly of claim 1

further comprising:

a second biasing member for biasing the switch operator
plate away from a position in which the switch may be
actuated.
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4. A switch operator assembly mountable beneath an upper
surface of a recessed area comprising:

a mount to which a switch is mounted;

a switch operator member mounted to the mount and con-
strained to vertical motion relative to the mount between
a first, switch activating position and a second, switch
deactivating position, the switch operator member being
biased toward the second, switch deactivating position;

a blocking member mounted relative to the switch operator
member, the blocking member being movable laterally,
relative to the mount, between a first position in which
movement of the switch operator member from the sec-
ond position to the first position is blocked, and a second
position in which such motion is not blocked, the block-
ing member being biased toward its first position, in
which movement of the switch operator member is
blocked;

a first biasing member acting between the mount and the
switch operator member to bias the switch operator
member toward its second, switch deactivating position,

the switch being configured to be activated by a user by
insertion of a toe portion of a foot beneath the mount,
moving the foot laterally beneath the mount to move the
blocking member from its first, blocking position to the
second, unblocking position and then raising the toe
portion to move the switch operator member from its
second, deactivating position to its first, switch activat-
ing position.
5. The switch operator assembly of claim 4 wherein the
blocking member is pivotally mounted to the switch operator
member.

6. The switch operator assembly of claim 4 further com-
prising a stop on the mount positioned adjacent one side of the
switch operator member for limiting lateral movement of a
foot beneath the mount.
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